Caspases interplay with kinases and phosphatases to determine cell fate.
Cellular differentiation is one of the critical processes in the life of multicellular organisms. In this phenomenon, a non-specialized cell is converted to a specialized one with its own specific function and morphology. One of the requirements for specialization is silencing of the pathways involved in cell proliferation in parallel with turning on the molecular mechanisms involved in differentiation. Similar to other biological phenomena, the change in cellular state from the proliferative to the differentiated needs molecular switches to persuade the change in response to the internal or external inducers. The quiddity of these molecular switches has not been identified, yet. However, there exists a growing body of evidence showing that the same agents involved in apoptosis have a broad contribution to differentiation progression. To our knowledge, this evidence is still ambiguous because it has raised fundamental questions that require more proof to be answered. The most important questions are: How can two totally different cellular fates act through a similar pathway? What is the separating edge? What forces a cell to choose one of them (death or differentiation)? To address these issues, we will concentrate on three groups of molecules; caspases as the key players of apoptosis, protein kinases, and phosphatases as the major regulators of many cellular and biochemical processes. The evidence reveals a triangle of caspases, kinases, and phosphatases in which their communication leads to the fine-tuning of caspases and consequently they determine cell fate.